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Abstract: Multimedia has potential to provide great value to educational experiences. 
This value can be seen in the development of new resources; the capacity to facilitate 
deep situated learning and transfer to real life situations; and meeting the needs of 
individuals. Against this, a number of factors inhibit the realisation of the potential of 
multimedia. These factors have been identified as predominantly resource based, with 
lack of time, people, finance and skill being predominant. Then again, poor design, 
technology lag, legal issues and sheer inertia amongst staff are also seen to inhibit 
effective implementation of multimedia in education institutions. It is only by initiating 
simultaneous change in the technological, human services and management realms that 
the potential for multimedia can be fully realised in educational settings. 
Introduction 
 
While there are a number of definitions of the term that have been attempted (Schweir & 
Misanchuk, 1993), Tannenbaum (1998) argues that “multimedia” is derived from a 
shortening of the two words “multiple media”. Gayeski (1993) defines multimedia as a 
“class of computer driven interactive communication systems which create, store, 
transmit, and retrieve textual, graphic, and auditory networks of information” (p.4). 
Tannenbaum (1998) suggests that for a presentation to be truly considered ‘multimedia’, 
it must enable the user to “interact with the material and influence the course of the 
presentation” (p.4).  
 
Seels and Richey (1994) found that the effectiveness of multimedia is influenced by a 
variety of theoretical and practical domains of knowledge. These domains are 
predominantly concerned with theoretical aspects of knowledge construction and the 
practical aspects of implementing new technology in educational contexts. This paper will 
argue that educational multimedia has great value for educational purposes, but that 
there are a number of barriers that need to be overcome before this potential can be 
realised. 
Theoretical foundations of multimedia 
 
Benefits of multimedia for schools and users  
 
Multimedia can provide a range of resources for education, including encyclopaedias, 
databases, electronic books, simulations, instructional games, multimedia libraries, 
instructional aids, interactive tutorials, reference works and teaching materials (Barron, 
1994; Phillips, 1997, p.p. 12–13). Multimedia provides the means by which complex 
concepts can be readily depicted and communicated to students (Phillips, 1997, p. 11). 
Gayeski (1996) suggests that multimedia allows users to select the pace, content and 
delivery style of the message, and provides a means for immediate feedback and record 
keeping (p. 441). 
 
Implication of learning theories  
 
Multimedia is seen to improve student learning and performance (Tannenbaum, 1998; 
Wilss, 1997, p. 24). While some authors contend that multimedia has not improved 
learning (Brooks, Nolan & Gallagher 2001; Kendal, 1994), Jones and Jo (1999) found 
that the integration of learning theory into course design enhanced student performance 
and perception. Conversely, Sherry (1998) found that skills in authoring the multimedia 
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itself (not just attending to the learning theory), were important to the educational 
experience of the learner. Kasim (2002) suggests that the success of multimedia in 
education is predicated upon integrating the skills of educators and the needs of the 
learner.  
 
Vygotski (1978, cited in Billett, 1994) viewed knowledge as being collaboratively 
constructed in a socio-historical context (Patrick, 1992). Spencer (1991) argues that 
multimedia has the capacity to extend a child’s zone of proximal development and 
provides opportunities for vicarious learning experiences. Phillips (1997) suggests that in 
multimedia learning environments, students construct knowledge in collaboration with 
the teacher (p.29). The situated learning that can occur when using multimedia is seen 
to enable the student to transfer what is learned to real life situations (Dean & Webster, 
1998, p.3). Thus, multimedia can provide a context of vicarious, situated learning where 
students learn in proximal development and increase self-efficacy (Schunk, 1991). 
 
The rationale for including multimedia in learning often includes notions of increasing the 
quality of learning – resulting in the intellectual development of students so that they 
take control of their own learning (Dean & Webster, 1998, p. 3; Phillips, 1997, p. 11; 
Reeves, 1992), and move towards metacognition (Cole & Chan, 1994). Firstly, a student 
needs to understand what skills, strategies and resources are needed to complete a task; 
and secondly, they must know how and when to use these skills to ensure that the task 
is successfully completed (Schunk, 1991, p. 183). Meta-learning is evident when a 
student matches strategy with motive and task to produce a desired outcome (Biggs, 
1988).  Little is understood, however, about the relationship between user control of 
learning while at the same time facilitating deep learning (Phillips, 1997, p. 11)  
 
Implications of information processing theory 
 
Mayer (2001, p. 44) contends that while humans have separate channels for processing 
visual and auditory information, only one channel can be attended to at one time. 
Spencer (1991) disagrees, arguing that research supports the notion of multiple 
channels of information processing. Mayer (2001, p. 186) clarifies this by noting that 
multimedia is effective under certain conditions: when there is close proximity between 
text and graphics on a given screen; when text and graphics appear at the same time; 
when superfluous text and graphics have been eliminated; and when words are heard 
rather than read (Mayer, 2001, p. 186). Schwier and Misanchunk (1993) and Spencer 
(1991) concur, arguing that experiencing multiple media channels with congruity of 
content stimulates learning.  
 
Meeting the needs of individuals  
 
Individuals come to learning contexts with a variety of needs. Ivers and Barron (1998, p. 
3) argue that multimedia can improve learning for all levels of learners, including those 
with special needs. Dean and Webster (1998, p. 9) found that multimedia increased the 
motivation to study amongst all students participating in the courses studied. Mayer 
(2001, p. 189) noted that well-designed multimedia presentations resulted in transfer of 
learning and retention of information. Multimedia has the capacity to facilitate learning 
for people with a range of learning styles (Allinson, 1992; Dickson, 1990; Doherty & 
Maddux, 2002; Phillips, 1997, p. 12). Multimedia also helps to develop multiple forms of 
intelligence (Ivers & Barron, 1998, p. 13; Piccianno, 1998).  
 
Ironically, one survey found that access and equity issues are more important to adult 
learners than academic quality (Duning, Van Kekerix & Zaborowski, 1993).  If Piccianno 
(1998, p. 109) is correct in stating that multimedia is in fact the next literacy, it is vital 
to ensure access for people at all levels of society, in order to ensure we do not end up 
with a new type of illiteracy – technological illiteracy. Resnick and Collins (1996) argue 
that strategies need to be employed in order to ensure access for people who are not 
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technologically literate. As Chen, Mashhadi, Ang and Harkrider (1999) note, an 
individual’s experience of technology will greatly impact their ability to learn. While 
increasing the possibility of a growing divide between the information rich and the poor, 
Tinkler, Lepani and Mitchell (1996) suggest that multimedia has the potential to 
overcome many issues in access and equity – making information available to the 
information poor in our society. Gray (1992) maintains that literacy can be greatly 
enhanced through the use of multimedia, as does Spiro and Jehng (1990). Hay (1997) 
developed a multimedia literacy system that included a variety of levels of difficulty, in 
order to respond to varying literacy levels of students. However, recent studies indicate 
that mere access to new technology does not necessarily assist in overcoming equity 
issues, but may in fact reinforce disadvantage and class distinctions (Angus, Snyder & 
Sutherland-Smith 2004).  
 
Drawing together the theoretical threads 
 
Gillespie (1995, cited in Phillips, 1997) sees all of these disparate theoretical 
understandings as being important: 
 
…this is what we as instruction and learning environment designers ought to be 
striving for, using our expertise and knowledge of behaviourist, cognitive, and 
constructivist learning theory to combine with expertise in other disciplines 
(multimedia, human factors, systems engineering, telecommunications, etc.) to 
design and deliver the most appropriate solutions for our performance improvement 
and learning situations (p.34).  
 
While issues of knowledge construction, learning styles and theory, access and equity, 
and literacy as they relate to multimedia will doubtless be debated for years to come, 
there are a number of practical issues that inhibit the implementation of multimedia 
projects.  
Practical implementation issues for educational multimedia 
 
Barriers to the implementation of multimedia 
 
Reddy and Goodman (2002) highlight a paradox in the current situation of multimedia: 
while multimedia technologies have rapidly increased in capability, there is a strong 
inertia in many schools towards implementing them. Goodman (2002) agrees, noting 
that many of the attempts to implement change in education contexts with regard to the 
development and integration of multimedia into education have largely been ineffective 
(p.169). A number of authors have discussed reasons for this ineffectiveness.  
 
Reasons identified for the ineffectiveness of implementation of multimedia in education 
contexts include: insufficient budget to achieve quality outcomes (Edwards, Fox & 
Phillips, 1997; Gayeski, 1996; Glaister & Jenkins, 1997; Phillips & Slack-Smith, 1997); 
lack of time (Gayeski, 1996; Glaister & Jenkins, 1997); a deficit of skills (Glaister & 
Jenkins, 1997); attitude (Gray, 1992; Gayeski, 1996); staff (Glaister & Jenkins, 1997); 
and poor design (Gayeski, 1996). Likewise, a lack of consensus on what a “good” 
multimedia package is, often results in tensions in development teams, who were often 
at cross-purposes to each other (Edwards, Fox & Phillips, 1997; Phillips & Slack-Smith, 
1997).  Hashumi and Guvenli (2001) identify lack of bandwidth as the main reason why 
the take up of multimedia has been slow. Tannenbaum (1998) suggests that it is the 
complex issues of intellectual property, fair use policies and copyright that hold back 
implementation (Bender, 1994). Overall it is not the technology that is the issue, but 
rather societal, social, organisational and legal issues which inhibit the implementation of 
multimedia in education (Roach, 2004, p. 96). It is challenges within the education 
system itself (Anderson, 2001) that pose a challenge to implementing multimedia in 
education.  
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Sherwood (1992) highlights the importance of changing attitudes to education and 
training in order for multimedia to achieve its full potential. Simon (2002) argues that the 
main need is therefore to train the teaching staff to effectively use multimedia (Carlson, 
1994; Holzberg, 1997; Poole, 1995). Sherwood (1992) noted that some students found it 
initially difficult to participate in multimedia learning, since they were used to being 
taught by an expert. Gray (1992) concurs, suggesting that there needs to be a radical 
alteration of the perception of the roles of teacher and students and a reappraisal of the 
way people learn. 
 
The changing role of the teacher due to multimedia education 
 
In order to be effective, multimedia design needs to shift the focus away from the 
teacher and onto the learner (Simon, 2002). Godfrey (2001) suggests that the role of the 
teacher has shifted from that of transmitter of knowledge to that of co-learner and 
facilitator, while Newbie, Stepich, Lehman and Russell (2000) argue that teachers should 
function primarily as a model and guide to students. The focus of education has became 
learner-centred, rather than teacher-centred (Bigge, 1976). A teacher is therefore the 
facilitator of learning: "teaching involves some sort of intervention by a person ... into 
the learning process of the student in an attempt to facilitate the student's acquisition of 
important skills and content." (Shuell, 1993, p. 298). Teachers now need to teach 
learners how to learn (Candy, Crebert & O'Leary, 1994).   
 
Students do not lack information, but rather the time to find, analyse, understand and 
apply information (Simon, 2002). A teacher’s role is therefore to help students develop 
skills in order to determine how to find, analyse and interpret information. Turner and 
Handler (1997) argue that the role of the teacher is to establish learning environments 
which facilitate co-authors of meaning. Wharton (1994) summarises the main elements 
of this shift and notes that the role of the teaching in multimedia learning environments 
is to develop a student-centred learning environment, demonstrate effective information 
management strategies, stimulate active learning and facilitate group learning activities.  
 
The potential of multimedia to change curriculum or organisational structures 
 
Snyder (1997) suggests that multimedia applications can be subverted or co-opted by 
the institution that is seeking to utilise it. Even assuming that all the members of an 
organisation enthusiastically decide to implement multimedia across all aspects of 
learning, which is somewhat doubtful, there are still challenges. Goodman (2002, p. 169) 
argues that only by successfully initiating simultaneous change in the technological, 
human services and management realms of an educational organisation, can 
implementation of educational multimedia be effective. Even once this has been 
achieved, Hung and Chen (2001) wryly note that the potential of multimedia for vibrant 
on-line learning communities cannot be realised at the moment, since the technological 




Multimedia has the potential to provide great value to educational experiences. This 
value can be seen in the development of new resources (Barron, 1994); the capacity to 
facilitate deep situated learning and transfer to real life situations (Dean & Webster, 
1998; Gray, 1992; Mayer, 2001; Phillips, 1997; Reeves, 1992; Spiro and Jehng, 1990); 
and meeting the needs of individuals (Allinson, 1992; Dickinson, 1990; Piccianno, 1998). 
Against this, a number of factors inhibit the realisation of the potential of multimedia. 
These factors have been identified as predominantly resource based, with lack of time, 
people, finance and skill being predominant (Gayeski, 1993, 1996;  Glaister & Jenkins, 
1997). Then again, poor design (Gayeski, 1996), technology lag (Hashumi & Guiveni, 
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2001; Hung & Chen, 2001), legal issues (Bender, 1994) and sheer inertia amongst staff 
(Carlson, 1994; Gayeski, 1996; Holzberg, 1997; Simon, 2002) are also seen to inhibit 
effective implementation of multimedia in education institutions. As Goodman (2002) 
argues, it is only by initiating simultaneous change in the technological, human services 
and management realms that the potential for multimedia can be fully realised.  
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